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RESET
AC_DIST_EN
AC_DIST_EN AC_DIST_EN user interface
WDOG
WDOG WDOG LCD RS
GSD[7..0] LCD_RS LCD_RS
GSDJ[7..0] GSDJ[7..0] e RW LCD_RW e RW
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EXT_INT1 LCD_DATA[7..0
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EXT_INT2 EXT_INTZ EXT_INT2
1553 ACTIVITY PeR Y
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BUTTONI[4..0]
BUTTONI[4..0] BUTTONI[4..0]
LCD_CONT_INC
1553 SERIAL DATA IN LCD_CONT_INC LCD_CONT_INC
SERIAL_DATA_IN 1553_SDI LCD CONT UP
1553 ENCODER ENABLE LCD_CONT_UP LCD_CONT_UP
ENCODER_ENABLE 1553_EE LCD CON CS
1553 SELECT SYNC LCD_CONT_CS LCD_CONT_CS
SELECT_SYNC 1553_SS
1553 DECODER_RESET
DECODER_RESET 1553 DR
1553 SEND_DATA
SEND_DATA 1553_SD
1553 CMD_DATA_SYNC
CMD_DATA_SYNC 1553_CDS
1553 VALID_WORD
VALID_WORD 1553_VW
1553 TAKE_DATA
TAKE_DATA 1553_TD
1553 SERIAL_DATA_OUT
SERIAL_DATA_OUT 1553_SDO
1553 DECODER_CLOCK analog
DECODER_CLOCK 1553_DSC AMUX_SEL[2..0]
ENCODER_CLOCK 1553_ESC
) ANALOG_A
n
CLK_12MHZ N = g
CLK_12MHZ Z g = ANALOG_B
m © a a wox 4 fa) =
% RESET x < < g EI < T, Z ANALOG_C
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RESET =] -
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© 24 a w| x =
v 8 < % = z(ll & Z
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DECCDER_RESET s active hi gh

DECODER_RESET >

SELECT_SYNC

SERIAL_DATA_IN >

ENCODER_ENABLE >

+12v. +12v. -12v -12v

RL
100k
+5v +5v
+5v
+12v +12v
+12v u2
HD3-6408-9
+5v vee = =
ol 19 ENCODER_ENABLE
c17 EE
| T ol |18 SERIAL DATA IN
0.01uF R2 2R3 boi 9 DECODER CLOCK
1uF = 10k S 10k 8ol 08¢ Mo CMD _DATA SYNC DECODER CLOCK
= 6 oS 73 TAKE_DATA ) DATA
T ca1 RS RG 82l o 3 VALID WORD TAKE_DATA
3 | [0-014F 1K J 300 2 sal W SERIAL DATA OUT VALID_WORD
i1 1 DBS s00 9 SETECT SVHE SERIAL_DATA_OUT
a [ ‘ “l 5 2
. 4 |0.01uF 1k I 3 oc £sc ENCODER_CLOCK
GND —{ EC
5 INnER GND [-2 1553_GND should 5 I pA bai N R |11 DECODER_RESET
be a copper pou. 300 MR
fiouter  onp o & RiL R12 so 2 SEND DATA < |SEND_DATA
GND 2 0.01uF 10K 10K 81 o 1870 |15
TROMPETER_CBJR157 1553 GND 26w /Boo [
PE-5769
» N CON2 -12v
GND
5 INnER GND (QETIONAL - R13
6 3 +5v 100k
OUTER  GND [5
GND
R14 s
TROMPETER_CBJR157 o1 Ru “
a o1 R15 ce DM74AS04M
DL4001 866 N 870
- fma?za
ad
+5v
Panasonic ERJ-122YJ301U or equivalent = =
300 ohm 1/2W SMT 2010 resistor. co4
. 0.10F
+5v
uss =
D2 R16 Q2 Vee
a 300 R DM74AS04M
DL4001 4 N 500
sza?zs ad
GPTIONAL
+5v
uac
Vee pm7aAsoam
RESET [ 5 6 1553 RESET
active I ow ad
board
reset
st 12MHz
+5V oscillator use +5V
digikey
Xt XCE55CT-ND uap
sy vee Vee pm74Asoam
our & 9 8 CLK_12MHZ
c25
COLF o 1 ad Termination
I DISABLE R18 Resistor, put
ﬁ GND 82 thisatt
8 end of the
" ECS-3951C-12.000TR race.
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GSD[7..0] [ e
Nor mal 'y CLOSED
+ opto-isdators.
Vicor Quputs| R191
+ 220 u21
disabled | 22 8V 11Nt ]S
disabled | TR L cxosen cal NCL
enabled |
+ vee N
N 3 2 Anz c2 L
6500 A0 Yo R192 cA2 NC2
B0 220
PSTI4IL2B
4
Disabling the Vicor outputs is GsD1 5 ’;i i
effectively a "sot” turn-off. The QUAD
fans will continuetorun. If this 9l,, ANDZ ,
controller board i SNOT powered, the GSD2 10 |55 107
Vicor outputs shoull be disabled. If R u ™
the watchdog timesout, the Vicors GsD3 13| A3 v3 220 1 5
shoul d disabl etheir outputs. B3 ANL cip2
GND J] cAL NCL ‘ ‘
2 anz ca -t
R198 cA2 NC2
220 PS7141L-28
ver - raoe vzs
TCT4LCXOBEN 1 e
vee cAL NCL
1
A0
Gebd 2 &o 2| anz c2 -7
4 cA2 NC2
GSDS 5| at PST141L-28
QUAD
9|, AND2
GSD6 o] g2
12 R205
A3
GSD7 13 83 220 e .
ANL c1lg
cAL NCL
2 anz ca [t
R209 cA2 NC2
220 PSTI4IL2B
WATCHDOG
+5v
cg9
o
RESET
active low
R211 o
100k 0
. o
g g
DSCHG N
out
ADy A
THRESH
woog [ > TRIG
Vit ch Dog Greuit o
2
&
Pin 2 must g ahighto _Ls cio1 MCs55
I'ow transi tion at | east 10uF ]

once a secondto mintain

a high at tre output

Re-triggerabl e

WIEDMULLER_164289

Pin
pin,

1 goes to Vicor GSD
Pin 2 ges to Vicor

signal GND. Repeat for

all

8 swplies

+5V

Vee

Pin 1 goes to Vicor#1 AU VCC out
Pin 2 goes to Vico #1 GD. Repeat
for Vicas 2-8

U4E

DM74AS04M
10 BUFE AC EN

AC_DIST_EN

Pull lowto
turn on Vicor
AC

39
MOLEX_705-43-0005

1

R189 570

R190 590

+5V

+5V

cos R187
0.10F 27K
ANL vee (2 L

R188
47k

AC OKO

AC_OK1

R195 570

HC!

PL-2630

R196 570

+5v

2
2

96 R19:

IHf—

+5v

3

1uF 47k

R194
47k

AC_OK2

AC OK3

R201 290

HC!

PL-2630

WIEDMULLER_164289

R204 390

R19
47k

9

R200
4.7k

AC_OK4

AC_OKS

R208 290

HCPL-2630

R210 570

+5V

4.7k

+5V

R206

R207
4.7k

AC OK6

AC_OK7

e [AC_OK[7..0]

I the AC is connected to
the Vicor, thecorresponding
output will go LON

AC Distribution Enable
goes to the BNC i nput
on the Bi RA box.
Active high, nust be
able to supply >10mA.

ol o

R214
220

EXT INTL

HCPL-2630

us1

EXT INT1 RTN

R215
220

EXT INT2

EXT INT2 RTN

Ext er nal
Center

ANL
cAL

AN2
caz

+5V +5V

c100 R212

Io 1uF 4.7k

R213
4.7k

HCPL-2630

Interlock Inputs
conductor drives 5V with respect
to the outer conductor.
supply > 5mA.

nmeans that things are OK.

Must

be able to
Vol tage present on BNC

EXT_INTL
EXT_INT2

Vol tage on BNC interlock input
drives these outputs to logic
Low
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< IMNT

< JCLK_6MHZ

<__]wpog

~__]AC_DIST_EN

<__1GSD[7..0]

EXT INT2

VCCINT [
VCCINT

VCCINT
VCCINT
VCCINT
VCCINT

EXT_INTL
A

EXT_INT2
EXTOINTL
AC_OK[7..0]

sl sl
SERERER

<
ol
<

LomNoaawNE

3M_2510-5002U8

0

TDO_FPGA

vee_18
Vee_20

VCCOo_19

CceLk

Serial ISP EEPROM for
configuring FPGA.

DONE

R21
4.7k]

AC DIST EN

RESET

RESET >

LK_6MHZ
TNT

WR
RI

M_WR
M_RD
M_ADDRI15.8]

ADDRS
ADDRY

INT*

after power up.

~_|DONE

M_ALE >

FEFEEF RIS TFFF

CONFIG DATA

DONE goes high &fter
FPGA completesits
configuration process

M_AD[7..0]

ERERRER

i3

PROG*

CLK 12MHZ

TNC
UP

cs

1553 DSC

1553 ESC

BUTTON[4..0] >

g

EsEs
EEEEE
2R

<N

LED_CLK >

1553 CcDS[__>-

R219
0
Mo

M1 R220
0
M2

1553 VW

ol

1553_VW/|

——<"Tiss3_ss
<153 EE
<1553 sDI

L——<"T1s53. 0Rr

< |AMUX_SEL[2.0]

~<__]1553_LED

~<__]LCD_CONT_CS

~<__]LCD_CONT_UP

~__]LCD_CONT_INC

LCD_DATA[7..0]

~_JicoEN

~_Jico_Rw

~_JicoRs

R221
0
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1553 Dsc[__>
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CLOCK >

6MHz supplied
from the FPGA
+5V
+5v +5V +5V +5V
c113 c114 Cc115 C116
0.1uF 0.1uF 0.1uF 1UF
I I I I usa § § J B
= = = = 32.768kHz
b8 8§ 08 _Jg_l_l crystal; DigiKey
o
= < < g g TOSC1
> > Y1
Atmel | SP connector TOSC2 CFS206-32.768KDZF
goes on the front panel. 19 pao
PB1
, T, PO 12 pp2 XTALL 24
13 pB3
3 : RESET >&14— PB4 YTAL2 23—
H =l
10 9 FDO 171 pp7 ALE 42 < |ADDR_STRB
— 251 ppo
a1 26
= 3M_2510-5002UB 27 | FO1 wr b3 < Jwr_STRS
<28 pp3
M 34
o | D2 ATMEGAL103-6AC RD <__IRD_STRB
AD7
311 ppe PA7 |4 ADE <> AD[7:0]
<32 pp7 PAG [ AD5
RESET > , PAS |48 D8
2 peo A D3
: PE1 PA3 o
active low reset. when M_INT >— w415 A gg AD2
the ISP connector is H—ﬁ PES PAL a1 ADO X
installed and the micro ORI 2l o=t s
is being programmed, 8 PES Pe7 42 o~ < 1Anss
the whole board will be pCe |40 ﬁig
in reset. o] P pca 37 AL
56| o ] S —
36 A9
<21 PFa PC1 32 A 3
28 PF3 PCO
ANALOG_A 50 PF2
DONE[__> ANALOG_B g PF1
ANALOG_C 611 prg PEN P1—x
i RESET PA——
DONE goes high after g N A B
FPGA been configured = % 5 %
from its EEPROM. +5V e <
Upon reset, the micro u3s 2 N o o
. P P Analog < N 9 9
must* wait until thermometer 1 yee 2
DONE is high before : ouT |2
IShig device 6.25mV/C .
attempting to talk to with offset of
the FPGA. 0.424V at OC. DS60_TEMP

Multiplexed async data bus
16 bit address/ 8 bit data
used to talk to external ram,
which in this caseis the
FPGA. Itisthrough this
interface that the micro
taksto dl of the
peripheras on the board.
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5 | 4 | 3 | 2 | 1
+5V +2v
s +2V isaplane layer.
MIC39301-2.5BU Regulator good for
ey RobF—x upto 3A. Supplies +3V
power to FPGA
core ONLY. R222
T 2 IN ouT 4 ™M
+3V
c117 c1. )
o © A~ C119 A~ C120 c121 o
220uF 0.1uF 220uF 0.1uF u37 0.1uF
R223 =
100 t—S8- vee ois (L
= = = = = L _4d 5 ov Fi—x
61 THR Q < LeD_CLK
2 TR
GND
+5 +3 — ci2
5V uss ~ I 0.1uF LMCS55CM
MIC29501-3.38U I
= = Slow clock routed to the FPGA..
+3V isaplane layer. 1len  flo FB—x Used for blinking LEDs.
Regulator good for
up to 5A.
T 2 IN ouT 4 T
l g l
c123 —— c124 3 €125 - C126
2200F " 0.1uUF :2zom= T o
= = = = = +2V 43 +5V +5V
C
U3 LTC1326CS8-2.5 9
R224 R225
1k 1k
Ext ernal power supply requirenments:
12 OST_EDSTLZ960/4 p pRlY q VecA B
USE PLUG EDZ960/4
+5V @ 3A 1 vees SRST < SOFT_RESET
‘ . ‘ ‘ ey @ o
- -15V @0. 5A 21 veeas RsT ph <__JRESET
= I ) .
4 E4 E4 = GND nust be tied to EARTH GND
a a a a 8- ——
PBR > q FS
A ] o PER i both reset outputs
- - are active |ow I+
RUE300 -|—

RAW_+5 °
1 1 s
= b3 c127 c128 g
) SMBJS.0CA 220uF 0.1uF +2v +3v
) ) ) —T_ c129 —T_ c130
0.1uF 0.1uF
F2 +12v ) )
RUE100 U40 T

RAW_+15V . 1
I I VIN VouT

D4 c131 c132 c133 c134
SMBJ12CA 220uF 0.1UF GND 'ﬁ_ 220uF 0.1UF 8
= = = LM7812 = = =
F3 12v
RUE100 u41 T
RAW_-15V . 1
I I VIN VouT
D5 c135 C136 oND J—/ c137 \|—/ c138
0.1uF
SMBJ12CA 220uF u 220uF . 1uF
= = = LM7912 = = =
A
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1553_ACTIVE* [ >——

+12V

BV 4BV -12v +12V testpoint
-12v
R226 < R227 R228 <, R229
220 < 220 1k 1k
testpoint
J14
—
1
3
4
5 +5V +5V +5V +5V +5V
6
7
8 R230 R231 R232 R233 R234
9 1k 1k 1k 1k 1k
1 <_IPer
2 BUTTON4
13
14 BUTTON3
15
16 BUTTON2
17
18 BUTTON1L
19
20 BUTTONO

— —

+5V
u42
DALLAS_DS1804Z-010 +5Vv C139
8 0.1uF
| vce —
LCD_CONT_INC > q INC 2 -
H
LCD_CONT_UP > 2 up W oV 2B DR 3
L
LCD_CONT CS [ > 1q cs A —‘7 L for manual
LCD RS > GND 2 contrast
- —4 3 control, add
LCD_ RW[ >—— = — POT here.
LCD_END_ LCD_VEE —_
+5V
B —/

LCD_DATAO

LCD_DATA[7..0] <__>

+5V

R235
J

LCD_DATAl1

LCD_DATA2

LCD_DATA3

LCD_DATA4

LCD_DATAS5

J15

LCD_DATA7

3

4

5

6

7

8

9

10

11

12
LCD_DATAG6 13
14

15

+5V

C140

IO.lUF

3M_2520-6002UB

20 pin header for connectionto

° 17 character based LCD display withHD
i —ClBUTTON[4..O] backl i ght. Supports digital contrs
3M_2520-6002UB ;g adj ust ment under control of m .
Foeem - + 1 =
| 1 2| 1553 active LB =
| 3 4] +5V power LB
| 5 6| -12V power LE*
| 7 8] +12V power LE*
| 9 10 | RESET pushbuton
| 11 12 | REMOTE/ LOCAL swith
| 13 14 | SHUTDOWN ALL swic¢h
| 15 16 | MENU2 pushbuton
17 18 MENUL pushbutoén . .
: 19 20 : NENUO Sushbuwn Fermi National Accelerator Laboratory
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